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Abstract

Objective: To isolate and identify the unknown microbes from the contaminated drink. Methods:
With the naked eye observation of colony characteristics of isolated microorganisms inoculated in
artificial culture medium, observation of colony morphology selected for staining in Medan under
the microscope. The total DNA was extracted by DNA extraction kit, and used as the template, the
PCR method was used to amplify the ITS gene fragment of this gene fragment, purified, sequenced
by sequencing company, then the sequencing results were compared with the BLASTn tool, to find
out the sequence of related strains, finally, the sequence of strains and sequence related strains in
phylogenetic analysis based on the MEGAS.1 software. Result: The bacterial colony characteristics
observed by naked-eye and the morphological characteristics observed microscopically show that
the unknown microbe belongs to fungi; BLASTn comparison results of ITS sequence show that the
unknown microbe is Aspergillus flavus, the similarity of them is 94% - 95%, and the phylogenetic
tree reconstructed based on ITS shows that it is in the same clade as Aspergillus flavus. Conclusion:
The unknown microbe in the drink is Aspergillus flavus.
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1. 51§

YoRk2 BT EAERASE R, A TR AR 2, &M DR I UORBE < tHI . B TR}
—RRHERARE LZ, AR RHAEIIZEKE, B2, FLyeMia B mMEDGg: Hit, 4
PR HERA 2 0 T G ORI A P ) T R0 TRV P2 T A U ez ) R A L R . AR AR
SR EERBERNIEES Y. AREAR A PURMIESRE: HTEEPMERS . MEZ BN
B, RIAEG I fa b S BB s A SE B, A EEN P REE TR T —E MM, Tk
ok, FIFHEEREEAR, B2 pEA DNA(rDNA) (18S. 28S % 5.8S)3 K| & A s [X 1A] f& 41 (ITS,
intervening internal transcribed spacer) ¥/ 51 Lt Ao AT I 7 VEREAT RUAE M 2y R4S 8 T IR B 3 S
s ZEMEZAT, FRTFTHR ARG T 7, PO a5, Rel e 78R MR % e 2RI (n
RIS )AL, rLERY: . BRSNS E Wik, ERCAMAEY 28 %E 1 E %
FiEZ—[1]-[3]. BRe|ILE5E R PCR & 149 I B A% B4 ITS (Internal Transcribed Spacer)3 Al X B it
AT FLP S R I R s T2 W I v R A L A O 5 7 1 B R R [4] . R gh DL R IR AT,
S SR A W 4 58 TR A IR O T AE D S FEEOR G R AN AR I RS . BRI 45T 50T,
DA CRAERA 45 8 TS JaZ ORI EYD s DA N IRATZ AR S A AT % 58 1 — RV T iE R &5k .
FURH DI RRUORHE 2012 45 1 H 2 6 H IR RFELIE R A TG 4y, R Z PR, M=+t
AR SELG SRZ AR TG AE Y5 Qe AT S8, DA R ORHS B i) s R It A ORM T b oRES B ] @t
IR RIRAL T — R B B AR YRR 725
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WIREG R BRWpE IR, SlpER R L RE R T T RER R, EEnas:
TRk BN IR LM TR TR

2.3. 7

DNA $HURF &4 BioFluX 22 ] f4 Biospin Fungus Genomic DNA Extraction Kit (cat.No:BSC14S1);
S5 1ITS1. 1TS4, HIEAEM AT A PCR RBBUN T AW ) PerfectShot™ Tag, H&
loading dye mix, (code:D308A); DNA #iftiA] &y TaKaRa DNA Fragment Purification (code:DV807A,
lot:CA2001.); ik Z %L s [E), BIOWST AGAROSE (i GENETECH), 1X TAE HIJKZEMK, W
B MEEG A

24. R E

B, WP, ERER, WEER, WRSIT, 1.5 ml. 0.5 ml 0%, 1000, 200, 10 pl #HiHE(GILSON)
Fttrdk, mid s OHL(GEE Sigama), PCRAX(BUMIEH), MAEEAKBFE( EEITEHR), EHESKE
SR, FIKI(BAYGENE BG-Power 600i), T6 “X4ha] W4 B it (AL a S AriE H), e atb
(Thermo).
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EY5 G ORI AR TS e DR M BV R R B g . B R RmEE . W RIS 78 R 3 773
o, o ZH DU R R R AL CAE B . WRAL 2 G MR IR, VYRR IR A 37 CIRAE T, H5 R
24~48 /NI JE WL HEEE R .

25.2. #BEeak

PR VR A B B A TR 2, B TEI R, S8 832 Ea w
Ay, (ES R 2 ARG AR A IR AT B N LR A R FRAR L e, B RS L
PR, EERBASIEE. BB TR, SSRGS S,

2.5.3. #FE% DNA 2B ITS X PCR # # 5FFE

519 NI 519 1TS1 (5°-TCCGTAGGTGAACCTGCGG-3’). ITS4
(5’-TCCTCCGCTTATTGATATGC-3’) [5] [6], HIEAEM AT A K.

DNA AR 4 B IR O HOH B N ER, K R BT RS A )5, iR & P IR
Ui BHEAT DNA FIFEL; B g b e B vk A U DNA 724, F 43 Y66 RE 1% DNA #4752 &

PCR & & A14&MF: PCR SN 25 pL, ITS1 1 pL (BKEA 20 uM), 1TS4 1 ul (iR v 20 uM), DNA
PR 0.5 ub, ZE1H7K 22.5 ub, BRMARZRAN 50 ulo KBi2kAF: 94°CHiAE E: 5 min; 94°C 1 min, 55°C 30
s, 72°C 1min, {H¥444 36 ¥k: 72°C 7 min Z3E4H, ACORAFE. H 1%IEIRHE R UK PCR 9735 74
BEATREI . PCR P94tk : TaKaRa 2ifbifkifl&xt PCR P9k iTalith, 4D Bl BikT; Bils
WM F VKRS Al AL = )

PCR =4l 7. H1 B WHVE T RME A7 BR A w)AQHE B AR Tt 4lifbJ5 19 PCR H [ Bk AT Il
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25.4. FILE ARG R BRIAE

¥ 1TS XFF{E GeneBank % &+ 51 545 % (RIAE http://www.ncbi.nlm.nih.gov/BLAST #47 BLASTN
HeX) AT o, REUMIE 1, FF5 00 77— 2 Clustal W(L.83) 4T B 31 ELXT . L MEGAS.1
() p-distance 7Y+ HELIEES, ] Neighbor-Joining iM% 24 K B, IFi15 bootstrap 1# .

3. &R
3.1 IEFER

FHARTG R UCRHE M R g2 56, MK, VS d I ORHE R 15 95 3, 37°CIRAE T,
BREFRETMAEYER, WHER R E 5%, AR AEIAE R, B MAeEwERK, Hd i Al
BEVEIR o

311 HRMBEFH
ML BRIV B B TR B IR 3 75 B R 0 B A K 0L o AR TR V8 B A KR B 25 4 o N L TR 5 e
Z R A KRR VR IE T ORI A K R AN AR, BRI TR
B Rt RIECFIHECE BRI S, ETE GO, LA 1.

312 ETRNERHA

I/ TR A 22 e (Rl L et R, B2 N SRR AR S ol B T WL T WL 73 A= 87 Sk R A URR
ST FEIR: A SRS, AT WA A T REARA NG, T SR s B oAl re Vi L
SEEREL, DERTIABEA/NRE. BB, Mk WA 2, B P BoRaARMEYE TR, H
BARAGE TR, E/FE—iEE.

3.2. & DNA 128

F DNA $HGAFA &, Mg I U 1520 0%, S BURZ L 1) DNA, 25066 FE TR Lk R
B2 4 19 ng/ulL, B5 A 11 ng/ul, BfRFEEERS K S LMK 78 /M 3.
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Figure 1. Bacterial colony characteristics of the unknown microbe colonies

1 AHEEER R

@


http://www.ncbi.nlm.nih.gov/BLAST

VAT

3.3. PCR =44

Figure 2. Morphological characteristics of the unknown microbe
[E 2. RANEWSFER R

Ml 1 2 3 4 5 6 M2

600bp
500bp

M1: 250 bp DNA Marker; 1: B2 DNA; 2: BSDNA, 3: B2 ITS PCR amplification;
4: B5 ITS PCR amplification; 5: B2 ITS purification; 6: BS ITS purification; M2:
100 bp DNA Marker

Figure 3. AGE analysis of the unknown microbe’s DNA, ITS PCR
amplification, ITS purification

[ 3. RHE DNA. ITS [X PCR ##=4). 4ifk/E ITS XEHE
R IR SRR R AR B Ik S A

FH = DNA VE NN, 1TS1. ITS2 514, #E47 PCR B, §48 H H 4% (B 45 1TS1. 5.8S A1 1TS2

R4 ITS XIFA1), K/NZ1 600 bp, 2055 i bl Bt s Ha ik S 58 A YeAG i 45 SR i 1) 3.
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HI PCR Zlifb 5 &xt PCR 19 Jm P Wik AT 4id, LA A ik 4 R B TE RE B i vk S 5
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SRR, 25 FnTE 3.
3.5. MEFLER

XA fa 1) B B g BT 2~ AT, B2 WT A RanlEl 45 BS BT AR 5.
3.6. FFAILERERZHUHIMEER

3.6.1. %A Blastn TR#ITHFFIELIER
B2 W ELx 45 S an e 1, B5 LA EE RAand 2. Eex g BB, B2 5 B5 ARKNE 5 i G 5 R VR S
% 94%~95%.

3.6.2. HALWMHEEER
e tbxS AR PP S5O E FP A AT 2 i, S5 2R IP 6, Z530E0R, B2, BS RENTH 53 il &5 14 R 4E
A b WARFEIRTE A RGO T, WTLGE W, TSR UORH R A R 5 R

TTTGGGCTTGCTACCTGATCCGAGGTCACCTGGTAAATAGAAGGTTGGAGACGCCGGCTGGCGCCCGGCCGGCCCTAATCGAGCGGGTGACAAAGCCCCAT
ACGCTCGAGGACCGGACGCGGTGCCGCCGCTGCCTTTCGGGCCCGTCCCCCGGGGGGGACGACGACCCAACACACAAGCCGGGCTTGAAGGGCAGCAATG
ACGCTCGGACAGGCATGCCCCCCGGAATGCCAGGGGGCGCAATGTGCGTTCAAAGACTCGATGATTCACTGAATTCTGCAATTCACATTACTTATCGCAGT
TCGCTGCGTTCTTCATCGATGCCGGAACCAAGAGATCCATTGTTGAAAGTTTTAATAGGTTTGCTATCAAGCTCAGACAACACTAAAGACAAGAGGTTCAA
TGTGGTCTCCGGCGGCTACCCCCGGGGGGGCGCACCGCCGAAGCAACGTTGGTCAGGTATTCACGGGTGGGAGGTTAGGCCTGCCCGGGGGCAGACCTGC
ACTCGGTAATGATCCTTCCGAGC

Figure 4. Sequence of B2 microbe’s ITS PCR amplification
4.B2 & ITS [X PCR # 3P4 5 F 5|45 R

CAGTAATGATGGGTTCCGTACCTGATCGAGGTCACCTGGTAAATAGAAGGTTGGAGACGCCGGCTGGCGCCCGGCCGGCCCTAATCGAGCGGGTGACAAAG
CCCCATACGCTCGAGGACCGGACGCGGTGCCGCCGCTGCCTTTCGGGCCCGTCCCCCGGGGGGGACGACGACCCAACACACAAGCCGGGCTTGAAGGGCA
GCAATGACGCTCGGACAGGCATGCCCCCCGGAATGCCAGGGGGCGCAATGTGCGTTCAAAGACTCGATGATTCACTGAATTCTGCAATTCACATTACTTATCG
CAGTTCGCTGCGTTCTTCATCGATGCCGGAACCAAGAGATCCATTGTTGAAAGTTTTAATAGGTTTGCTATCAAGCTCAGACAACACTAAAGACAAGAGGTTC
AATGTGGTCTCCGGCGGCTACCCCCGGGGGGGCGCACCGCCGAAGCAACGTTGGTCAGGTATTCACGGGTGGGAGGTTAGGCCTGCCCGGGGGCAGACCTG
CACTCGGTAATGATCCTTCCGAGA

Figure 5. Sequence of B5 microbe’s ITS PCR amplification
5. B5 B ITS [X PCR 4 18 =4 Fr - 51|45 R

Table 1. BLASTn comparison of B2 microbe
5% 1. B2 [ BLASTn EExf4ER

Sequences producing significant alignments

Max  Total  Query E value Max

. Links
score  score coverage ident

Accession Description

Aspergillus flavus NRRL3357 gcontig_1106287687353,

394 394 47% 6e-107  95%
whole genome shotgun sequence

AAIH02002862.1

Aspergillus flavus NRRL3357 gcontig_1106287688027,

398 398 48% 5e-108  95%
whole genome shotgun sequence

AAIH02001955.1

Aspergillus flavus NRRL3357 gcontig_1106287687663,

366 366 44% 1e—98 95%
whole genome shotgun sequence

AAIH02002526.1

Aspergillus flavus NRRL3357 gcontig_1106287688741,

446 446 56% 2e-122  94%
whole genome shotgun sequence

AAIH02002456.1

Aspergillus flavus NRRL3357 gcontig_1106287689053,

0, — 0,
whole genome shotgun sequence 446 446 56% 2e-122 94%

AAIH02002900.1

Aspergillus flavus NRRL3357 gcontig_1106287691753,
whole genome shotgun sequence

AAIH02002979.1 446 446 56% 2e-122  94%



http://www.ncbi.nlm.nih.gov/nucleotide/156125646?report=genbank&log$=nucltop&blast_rank=1&RID=VTEV7CVZ013
http://www.ncbi.nlm.nih.gov/nucleotide/156126667?report=genbank&log$=nucltop&blast_rank=2&RID=VTEV7CVZ013
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http://www.ncbi.nlm.nih.gov/nucleotide/156125606?report=genbank&log$=nucltop&blast_rank=5&RID=VTEV7CVZ013
http://www.ncbi.nlm.nih.gov/nucleotide/156125519?report=genbank&log$=nucltop&blast_rank=6&RID=VTEV7CVZ013

Table 2. BLASTn comparison of B5 microbe
5% 2. B5 B BLASTn EExf4E R

Sequences producing significant alignments

Max  Total Query Max

Accession Description score  score  coverage E value ident Links
AAIH02002862.1 Aspergillus flavus NRRL3357 gcontig_1106287687353, 394 394 46% 66107 95%
whole genome shotgun sequence
Aspergillus flavus NRRL3357 gcontig_1106287688027, 0 . 0
AAIH02001955.1 whole genome shotgun sequence 398 398 47% 5e-108 95%
Aspergillus flavus NRRL3357 gcontig_1106287687663, 0 N 0
AAIH02002526.1 whole genome shotgun sequence 366 366 44% 1e-98 95%
Aspergillus flavus NRRL3357 gcontig_1106287688741, 0 . 0
AAIH02002456.1 whole genome shotgun sequence 446 446 55% 2e-122 94%
AAIH02002900 1 Aspergillus flavus NRRL3357 gcontig_1106287689053, 446 446 550 26-122 04%
whole genome shotgun sequence
AAIH02002979.1 Aspergillus flavus NRRL3357 gcontig_1106287691753, 446 446 5506 26-122 94%
whole genome shotgun sequence
{ Aspergillus flawus NRRL3357 gcontig 1106287687353 whole genome shotgun sequence.
100 Aspergillus flawus NRRL3357 gcontig 1106287687663 whole genome shotgun sequence.
Aspergillus flawus NRRL3357 gcontig 1106287688741 whole genome shotgun sequence.
 —— B2
w0l Bs
Aspergillus flawus NRRL3357 gcontig 1106287688027 whole genome shotgun sequence.
100 { Aspergillus flawus NRRL3357 gcontig 1106287689053 whole genome shotgun sequence.
51 Aspergillus flawus NRRL3357 gcontig 1106287691753 whole genome shotgun sequence.

Figure 6. Phylogenetic tree base on ITS sequence of unknown microbe and Aspergillus flavus
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WAVEL IR BEFZN S FREFEERY, WRIEHS R T HMERG . 9T R%%
& S TE B A ORI T G A T B MRIDE EE S5 H IR A B A ik (K] N S (IR X AL B 2 ANAS TR ) AR S
X3k, BUp9iesklalbg X 1 (ITSY) AP R al b X 2 (1ITS2) [7]. ITSL A ITS2 WA FAITS, £ H 58S
RNA JEF M AFELE ITS Z W ITS FFHITEYIFIEN . IEZR AT 2R RGNS/ AR EH —E W
.

S RASE S 45 PR AL E R JE K (' DNA) H/NMEIE B (18 S) ITSL X\ 5.8 S X\ 1TS2 X AR H T
(28 S)KJf, rDNA L[] 5.8, 18 F1 28S rRNA FEF G WK IIR 1, BIFEE) 2 M FFFEME8]. 1h
BT TS KA S EAZ A, FTCL TS B B FE b AR 52 10 SRR B R 0 R /N, TR RE A 2088
ZMAER . EARZEEZED PRI TN Z P H 2860, IMERRERRIEEEERN 2 A
FRERRELE ITS P8 BRI 25, BoRi (HEACHFIE. 1TST A1 ITS2 J& b IR F X4,  HLARSF A A
LRI F N AR — 2, BRI ZE R IR, XA TS EA T H AR T4 DU R N R
(B N 2 SR B R I RGR B R RN T TS BT F0 50T 8 ST P M s e g 1B) . o]
DA R (B BB S 22 5, BRAM ITS P8R BEs/IN. B Fordn, BAT Od 12 B T EC R R N A R )
BT AL B 1) R G0 8 W 90 s ARG IR R D] | g P AR S X Bl v HR JE FH 51470, 8 B PCR HoR Y4 rDNA
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(1 H i BOdkAT R 90 2 i

IR GE, AR AR O EL RS B SRV ORI RSO T, R 26S rDNA JE [R5 41 4341 %5 € R VT R
BT BTG B 9 A T AR R A SRR A [0], T R SR W RS R L, MO R 3
BT AR R AT RGUR B s B0 SR TEAS S 07 TS X7 5140 i 3 25 51 4 02 H 2 bR B 1A
HEA R R 25 SR 7R % 2 IR B 23 i O B I T B MDY HL T [ 10]: 1% 2 18I FE 35052 0 R e ok L0 LR
BT B RS e e, HOZ RO OR R W5 3, BRA—EMSHME. RN SR Uor
i A5 TR 1) 0 B R S R T rp 38 FH A SR A AR I 5 V5o 1 G R R A Wik AT T s L ik, S
ST B PRI, 45 SR et 3 ey VRS 1, 12 L0 o LR T AR TR AU [11] o ER e mT UL, Ok )
WS, RHREE, SCONE N FHREH TS MRER IR RS DU AR AR 7 vt

B R TR X E L) SRR B, HAEKIREVERETE 4°C~50C 2 H, HiEdKiRERN 25C
~40°C. HMMEBEH R REE N 5°C~12°C, MmN 45°C, Hi&EiE N 20C~30C (28°C). %
W BSOS S SRR WA, FOK, oK. R B B, SR LB
KF= A T E R RITs Hh DR FORTE e dp™ 5 . BB =R R i B f R A RN
BV, R R SREUE M, S B TS e R AR AL Rk, an SRR SR AR
T 5 15 v B G AR B 51 R N TR 0 B ey, T AL 2 sk th B2 TS e, DABH %8 26 AT i e =
AR 1 fE T

5. &

FATVRIH FLBE 0@ 5120 ITSY AN ITSA T 3 15 JZ OB LB 140 1TS /741, K JE 8 600 bp 444,
f45 18S DNA #% FF 51, 1TS1-5.8S-1TS2 4741 /1 28S DNA #4rF41; FIFH XA F BT E Y BLASTN
Eext, RIS NCBI bk & i %5 J& (Aspergillus flavus) 205 FIAH RN 5541, K4 400 bp 47 Hixis
FHOR P A S ERATET I E (1 7 FU A s A R, BRI R B W IR . SEam S MR, A
HEWT, IGO0 B e B A
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